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Fig. 1 Soil water content in different soil layers under four different grazing management regimes]
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Table 2  Soil nutrients in different soil layers under four different grazing management regimes
TEHEE, e AR/ W/ 2/ A LR/
DR T ¢ - - - 5 o WAL
cm (g kgD (g kg H (g kgD (gekg D)
0~10 RG 5.68+0. 33" 3.3140. 26° 16.2240. 29" 65.13+1.19* 11.5740.91°
PG 5.03+0. 69 3.02+0. 16" 17.21+0. 22° 55.19+5. 96" 11.0940. 44*
LG 5.78+0. 75 2.8440.12° 16.66+0.11* 60. 74+6. 26" 10. 96+1. 95
GSG 7.16+0. 81* 3.15+0. 27 16.7640. 21" 77.77£0. 33" 11.16+£1. 31°
10~ 20 RG 4.5340. 22" 3.0540.03" 16. 4340, 14° 55.24+3.19" 12.1940. 33"
PG 3.6340.06° 3.08+£0. 03" 16.59+0. 70° 41.1444.15" 11.35+1.23°
LG 6.1540. 18" 3.0640. 15* 17.18+0. 14° 66.39+4, 45° 10.7940. 68"
GSG 6.0940. 46° 3.0040. 26° 16.89+0.12° 65.46+2, 38" 10. 8540. 75°
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20~ 30 RG 5.90=41.02° 2.974+0. 05" 15.3640. 39" 47.284+3. 60° 8.37+1.08"
PG 3.50%1.07" 2.9640.10* 14.96+0. 29" 26.1043. 65" 9.23+2.93*
LG 5.50=+0. 62° 2.97+0.15* 17.06=£0. 07" 47.1243.70° 8.84+1.32*
GSG 5.69+0.52° 3.58=+0. 31° 17.08=+0. 36* 43.33+0.51° 7.74+£0. 67"
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Table 3 Species diversity under four different grazing management regimes

Shannon-wiener

i A 2 B/ % EE 3 FEERK 5 AR A o
5]
RG 99.0040. 58° 1.06+0. 11" 2.7240. 36" 0.8540.02" 1.5540. 14
PG 100. 0040. 00* 1.3140.13" 2.6440.20° 0.94740.02° 1.79£0. 04"
LG 100. 0040. 00° 1.56+0.07° 3.5240. 29" 0.96740. 00° 2.29740.08"
GSG 100. 0040. 00° 1.520. 03" 2.6240.17° 0.9540.01° 1.89-£0. 10"
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Fig.2 Vegetation biomass under four different
grazing regimes
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Table 4 Correlation coefficients between species

diversity and RDA ranking of soil factors

RDA1 RDA2 r Pr(>nr)
SWC —0.950 —0.314 0.325 0.197
BD 0. 814 0. 581 0. 567 0.017
pH 0. 006 0.999 0.363 0.115
TN —0.976 —0.218 0.022 0.903
TP 0.623 —0.782 0. 040 0. 836
TK —0.628 —0.778 0.574 0.028
SOC —0. 301 —0.953 0. 053 0.789
C/N 0. 360 —0.933 0.095 0. 640
AB —0.431 0.903 0.316 0.188
UB 0.716 —0.698 0. 043 0. 844
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Effects of grazing modes on soil physical,chemical

properties and species diversity in alpine meadow
in the eastern margin of Qilian Mountains

ZHANG Qian'*, YANG Jing"*
WANG Xiao-yan'**

» YAO Bao-hui'**,CAI Zhi-yuan'**
,SU Jun-hu'?

(1. College o f Grassland Science ,Key Laboratory of Grassland Ecosystem (Ministry of Education) ,
Pratacultural Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing land
Ecosystem Sustainability ,Gansu Agricultural University ,Lanzhou 730070,China;2. Gansu
Agricultural University-Massey University Research Centre for Grassland Biodiversity ,
Gansu Agricultural University ,Lanzhou 730070,China)

Abstract: This study investigated the effects of grazing patterns on soil physical and chemical characteristics
and species diversity,to provide guidance for the restoration and management of alpine meadow in the eastern
margin of Qilian Mountains. Four grazing regimes were used,including rotational grazing (RG) , grazing prohibi-
tion (PG),light grazing (LLG) and non-growing season grazing (GSG). Species diversity,vegetation biomass and
soil nutrients were measured under each grazing regime. Our results showed that soil water content in the LG

was highest in the 0~ 30 cm layer,and was significantly higher than in RG,GSG and PG in the 20~ 30 cm layers
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(P<C0.05). Soil bulk density was lowest in the 0~ 30 cm layers under LG compared with the other regimes.
Grazing regime has no effects on soil pH. Soil organic carbon and total nitrogen under GSG were significantly
higher than that under PG in the 10~ 20 cm layer (P<C0. 05). Total potassium under PG was significantly high-
er than that under RG in the 0~ 10 cm layer (P<C0. 05) ,and total potassium under LG and GSG was significant-
ly higher than that of RG and PG in the 20~ 30 cm layers (P<C0. 05). Species evenness index,richness index and
shannon-wiener index were highest under LG. Redundancy analysis showed that total potassium,water content,
bulk density and pH value were important factors affecting species diversity. Our results showed that the light
grazing regime could effectively improve soil nutrition and species diversity of grassland.

Key words: grazing regimes;alpine meadow;soil physical and chemical properties;speciesdiversity
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Effects of NaCl stress on seed germination and the
physiological characteristics of alfalfa seedling

MIAO Han',WANG Lu-bei’ , WANG Zhen-nan',L.I Fu-kuan', WANG Hui',
YANG Yan’,LLV Shen-jin'

(1. College of Agriculture and Forestry Science ,Linyi University ,Linyi 276000,China;2. Com prehensive
Management Service Center of Linyi,Linyi 276000,China;3. Linyi academy of
agricultural sciences ,Linyi 276012 ,China)

Abstract ; Alfalfa seeds were germinated in the petri dishes. Seed germination and seedling growth were ob-
served in response to different NaCl concentrations. The results showed that NaCl stress significantly inhibited
seed germination and the seedling growth of alfalfa,with the inhibitory effects on roots were more severe than
shoots. Under NaCl stress, the protective substances(i. e, SOD, proline and soluble protein) could be used to re-
duce the level of MDA. Therefore,alfalfa can reduce t NaCl stress by auto-physiological regulation,and grow in
saline-alkali soil.

Key words: NaCl stress;alfalfa;seed germination;seedling growth;physiological characteristics



